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374 Mr. L. Reeve on the Re.calcification of the Shell in Cyprma. 
I f  therefore no specimen of Z. Bloehii exists exceeding l~ ft. in 
length, little doubt can remain that this species is Z. laticeps in 
its foetal or very young state. 
In the principal part of this paper, viz. in the remarks on the 
identity of Sphyrna Blochii w th the foetal state of laticeps, Dr. Cantor 
has been forestalled by Miiller and Henl~, who quote Dr. Cantor's 
Z~tg~ena laticeps as a synonym of their Sphyrna Bloehii. In another 
point noticed in the commencement of the paper, viz. the identity of 
the Korea sorra of Russell with the Zj/gwna Tudes of Valenciennes, 
Dr. Cantor diflhrs from MSller and Henl6, who refer Russell's figure 
to the SphHna Zyy~ena or the malleus of Valenciennes, and their 
authority is deservedly the highest as to Malaeopterygian fish. The 
fact however of the foetal fish with the head doubled back being 
taken from the mother shark with the long transverse head of luti- 
eeps is worth recording, as is also the habitat, for the range of 
Sphyrna Blochii is not well known.--J. R. 
XL I .uOn the Dissolution and Re-calcification of the Shell in 
Cypr~ea, a yenus of Peetinibranchiate 2tlollusea. By LovEni, 
RE ,w,  A.L.S. &c.* 
TN~ formation of a new shell in the Cowry at n advanced period 
of its existence is a phmnomenon which modern naturalists have 
hesitated to receive. Brugui~re first introduced the fact, but in 
a manner which appeared to savour of the marvellous ; and even 
Lamarck says, " I possess observations which tend to prove that 
the Cowry, arrived at the power of ibrming a complete shell, has 
still the faculty of enlarging its habitation, and is then obliged 
to quit the shell in order to form a new one. I t  results from 
this, that the same individual has the power of forming a suc- 
cessive number of shells during both the second and third stages 
of growth; and which accounts ibr our often meeting with so many 
different sizes of the same spcciest" ! 
M. Deshayes, after furnishing us with an excellent account of 
the zoological characters of Cypr~eo, derived mainly fi'om the ob- 
servations of MM. Quoy and Gaimard (Zoologic, Voyage de 
l'Astrolabe), argues against he possibility of any re-modelling of 
the shell taking place, and regards the statement of Lamarek as 
a theory opposed to the common laws of organization. To the 
supposition of Brugui~re that the Cowries cast t]~eir shells after 
the manner of Crabs, M. Deshayes very properly replies, that 
there can be no analogy between them. The new shell of the 
Crustacca is formed by a secretion of equal consistency from 
* Written for a forthcoming monograph f the genus Cypr~ea in the 
' Conchologia Iconica,' and communicated by the author. 
t Animaux sans Vert~bres (Deshayes' edit.), vol. x. p. 482. 
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Mr. L. Reeve on the Re-calcification of the Shell in Cyprma. 375 
every part of the body; whcreau the Mollusea have a muscular 
attachment to the columelta, and increase the growth of their 
shell by an exudation, not from the whole body, but from a 
particu]ar organ ;--the mantle being the sole agent charged 
with that faculty. It is further argued by the same distinguished 
naturalist hat the Cowry nmst lose the power of forming the 
inner chambers of the columella anew, after having once passed 
that early process of development which induces their formation. 
How is it possible, asks M. Deshayes, that the animal can, under 
the circumstances ofits nature~ secrete a new shell from all parts 
of the body at once, and with all the different phases of colour 
exhibited in the original, when it has reached to an advanced 
condition of its existence ?* 
It is however certain that the Cypreea is enabled to effect a 
very important change in the shell during one or more periods of 
its life; and I think that the fact may be fully established with- 
out prejudice to the excellent arguments of my illustrious con- 
temporary. From the testimony of a gentleman who worthily 
employs the opportunities afforded him as a Naval Officer to the 
advancement of science, whose veracity is beyond all qtmstion, 
and whose communication (given vcrbatimt) contains nothing 
more than a simple narrative of the phamomena of which he 
was himself an eye-witness, it may I think be deduced that it is 
the outer wall of the shell only which is re-constructed, the 
co]tunella with its spiral compartments remaining u disturbed. 
* Animaux sans Vert~bres (Deshayes" edit.), vol. x. p. 486. 
~. Lieut. Hankey~ R.N., to Lovell Ree~,e. 
H.M.S. Collingwood, Aug. 6th, 184t. 
Mr DEAn SIR,--Will you a/low me to offer you a few remarks on the 
habits of the Cypr~ea as regards the fact of its making a new shell at an ad- 
vanced age, of which process I have been, myself, in more than one instance 
an eye-witness ? I have seen theCowry crawl into ~ome hollow or sheltered 
place evidently for some predetermined purple. The growth of the animal 
appears to increase too large for its celt ; it gradually swells and cracks the 
shell, and I think ~hat some powerful solvent or decomposing fluid is dis- 
tributed o~'er the outer surface by the mantle of the fish, for it gets thinner 
ia substance and the colours duller iu appearance. The shell then entirely 
disappears, the Cowry becomes to all appearance a naked mollusk, with no 
other covering than its membranous mantle, and in a short lime secretes 
a thin layer of glntinous matter which in a few days obtains the fragile con- 
si~tency ¢)f sheIt.lac. From this step its growth is more rapid, and it be- 
comes more and more consolidated into. the adult shell. When in the first 
stage of renewal it has the appearance ofshell-lac it is always of the CqmSa 
form, but I have never succeeded in preserving any specimens in this state 
on account of their extreme fragility. 
Trusting that you may make some use of these notes, and that (as 1 have 
a good dredge with me) I may, like your friend Mr. Cuming, succeed in 
bringing home something worthy of notice~ I shall conclude myself, my dear 
Sir, yours very truly, Jons B. HASK~r. 
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376 Mr. L. 12eeve on the I~e-ealei, fcalia~ of the Shell in Cyprwa. 
The animal does not quit the shell as Lamarck supposed, but dis- 
solves the outer portion with its acetous juices. All visible trace 
of the shell may be thus removed without weakening M. Dcshayes' 
proposition, founded on the circumstance of the mantle being the 
only organ charged with the secretive fluid. The mantle is always 
capable of extension over the shell; and the same power which 
furnishes the adult with its last coating of enamel can be exerted 
to the formation of as many superincumbent layers as may be 
necessary to replace all that has been decomposed. That a dis- 
solution takes place there can be no doubt ; the shell gradually 
swells, says Lieut. Hankey, and cracks, becomes thinner and 
duller in colour, and finally disappears; a circumstance which 
may be easily credited when it is remembered that the 3[urex 
possesses the faculty of removing spines, or any similar obstacles 
to its advancement of growth, and that the Pholades and other 
terebrating mollusks exercise a power of absorbing which enables 
them to penetrate he hardest limestone rocks. The microscopical 
structure of the Cowry shell is, moreover, of a natm'e pcclfliarly 
tenacious of abso~])tion ; it is composed of a large quantity of 
carbonate of lime in proportion to the amount of membranous 
substance; and this accounts for its surface becoming vitritied, 
as it were, to such a highly polished state of enamel, in contact 
with the acidity of the soft parts. 
There is another circumstance in Lieut. Hankey's narrative to 
which attention should be given, respecting the formation of the 
new shell :--the glutinous matter which has the appearance or" 
shell-lac, and is so fragile that it yields to the touch, does not 
assmnc the narrow cylindrical Bulh~ fornl,--it does not follow the 
original plan of revolving round a columellar axis, but is of the 
wide ventrieosc shape of a Cymba, and rapidly consolidates into 
the adult shell. 
With these generalizations I think it may be assumed that 
the Cyl)rcea possesses the faculty of decomposing, during one or 
more periods of its existence, any portion of the shell that is 
liable to resist its advancement of growth ~ that the renewal of 
the shell is accomplished within a comparatively short space of 
time ; and that the colume]la with its internal spiral partitions 
remains undisturbed. It may, however, be tiff erred that it is an 
operation of extremely rare occurrence~ and one which only hap- 
pens under peculiar conditions. 
~OTE. 
Since writing the above, I have observed that Mr. Gray's opi- 
nion on the subject at the time of the publication of his "Mono- 
graph on the 6'yprceidece " ran as follows :--  
"In this family I have often observed full-grown specimens of
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M. Coste on the Formatwn of Cells. 377 
C. arabica from one to three inches long ; this peculiarity is at- 
tempted to be explained by Lamarck and others, who assert hat 
when the animal has formed a complete shell~ as it has not the 
faculty of enlarging its size, it is obliged to quit its shell and 
form a new one, in the same manner as the Annulosa cast their 
skins~ and by that means the same animal forms many shells ;
but I believe there is not the slightest ground for this notion, 
for these several reasons : 1. If it happens in this genus, it cer- 
tainly should do so in several of the other genera, as the Strombi 
and Pterocerata, where the mouth is fully formed in the small 
shell, and there is no appearance of varices in the large specimens. 
2. The muscular attachment of the shell to the animal is one of 
the best conchological characters that distinguish this class of 
animals from the shelly and sandy cases of the Annulosa "~ as the 
Dentalia and Sabellce, where the animals can withdraw themselves 
at pleasure ; but in the Mollusca I do not think it possible to be 
done, but by such force as would destroy the individual. 3. There 
is no analogy between the crust of the C~'ustacea and Annulosaj 
and the shells of Mollusca ; so that it is false reasoning to judge 
of the possibility of one fi'om the other.'--Zoological Journal~ 
vol. i. p. 73. 
XLII.--Researches on the Primary Modifications of Organic 
Matter, and on the Formation of Cells. By M. COSTE*. 
(Part the lst.) 
EvEaY ONE is acquainted with the celebrated experiment of Du- 
hamel, who, after having bent the summit of a tree towards the 
earth, inserted the extremities of its branches into the soil, and 
afterwards turned the trunk so that the roots projected exter- 
nally, found that these same roots, which had become a~rial, shot 
out branches, whilst the branches which had become terrestrial 
sent off roots. 
This experiment~ the result of which a host of experiments 
known to aga'iculturists would have enabled us to foretell, since 
it was an established fact, that a root which was exposed by any 
inequality of soil produced a shoot, and that a stem which had 
been sliced off produced a root, provided that the wound was 
sheltered from exposure to the air and surrounded with moist 
earth ; this experiment, I say, furnished so decisive aproof of the 
identity of the roots and stems, that the objections which were 
at first made to it have neither prcvented our taking advantage 
of the fertile idea which it reveals, nor arrested the progress of 
the revolution which the development of its consequences intro- 
ducc~ 1 into the science of organization. 
* Translated from the Comptes Rendus for October 20, 1845. 
Ann. ~ Mug. IV. Hist. Vol. xvi. 2 E 
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